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Fig. 2. A. Gametangia. B. Surface-view of emptied fertile gametangia with a- 
perture. C. Female gametes. D. Male gametes. E. Conjugation of gametes, 
F. Zygotes. G—L. Further growth of the zygocysts. M—O. Parthenogenetic 
development of gametes. P. Zoospores. Q. Parthenoswarmers.(A—G. M. N. P. 
Q. X1200, H-L. O.X400) 
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Fig. 3 C Development of the zoospores. (A—F.X960, G.X900, H. I.X720) 
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Fig. 5. A. Gametes. B. C. Zygocysts bearing slender protuberances with apertures. D. E. 
Germlings of the zoospores. F. G. Fronds of successive stages of development. (AX500, 
B. C.X175, D. E.X250) 
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Resume 

The writer has investigated the life-history of the members belonging to the 
genus Collinsiella by means of field observations and laboratory culture experiments. 
In the present paper the one of them, C. cava (Yendo) Printz, is treated. 

C. cava growing in abundance on rocks in the upper- and mid-tide belts at 
Nabeta where our laboratory stands was used in this study. 
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Seasonal appearance of the present alga is very remarkable in many respects: 
the young frond makes a first appearance visible to the naked eye in late Novem¬ 
ber, and through the winter season there is a considerable increase in size and each 
individual in March attains a maximum size of about two centimeters in diameter. 

Fruiting of C. cava is biweekly intervals, and one usually finds mature fronds 
during the neap tides in February, March, and April. Liberation of gamete takes 
place in the morning. Above-mentioned phenomena seem to be caused chiefly by 
the desiccation of frond as well as the intensity of illumination. 

The present alga is dioecious and anisogamous. Measuring of female and male 
gametes are, respectively, 6.8-8.7x2.5-3.5 n and 6.2-8.0X 2.5-3.7 [i. The zygote 
swells up and enlarges enomously in size, showing no sign of any kind of cell divi¬ 
sion until early autumn when it matures and becomes finally a large thick-walled 
zygocyst which is spherical in the form. In autumn, the zygocyst produces many 
zoospores which swim out through an aperture, a slender tube-like protuberance, 
formed on one side of the zygocyst. The zoospore germinates after the manner 
of “immediate discal type” and develops into a frond of next generation, i.e. game- 
tophyte. The germling is flat and circular at first and subsequently the formation of 
upheaval takes place resulting itself into semispherical form. 

From the morphological standpoint mentioned above, it is safely to conclude 
that the life-cycle of C. cava consists of an alternation of a macroscopic multicellular 
gametophyte with a microscopic one-celled sporophyte. Though the cytological 
analysis still needs to be studied, the meiosis takes place, presumably, as in Mono¬ 
stroma wittrockii (Moewus, 1938), in the zygocyst during the formation of zoospore, 
accordingly the Collinsiella -frond of the gametophyte originating from such zoospore 
may be haploid phase. Occurrences of two generations are seasonal: the gameto¬ 
phyte and the sporophyte appear respectively in winter-spring and in summer which 
season shows higher temperature. 

The writer comfirms that the gametophyte-frond of C. cava is, as was already 
noticed by Segawa (unpublished paper) solid in all cases and draws the diagrams 
showing the development of it in Figure 4. This knowledge makes a correction of 
Yendo’s description (1903) that the frond of C. cava becomes hollow inside as it 
grows older. 

The parthenogenetic development of gamete is also observed. Though the 
resulting cyst resembles closely that of zygote, the zooid liberated from it is far 
smaller than the zoospore and has only two flagella. Such zooid develops, in the 
same manner as zoospore, into semispherical germ-body. 
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